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© Fluid pressure indicator. 

© Disclosed herein is a fluid pressure indicator for provid- 
ing visual indication of the magnitude of a fluid pressure 
condition. The indicator comprises an optical element includ- 
ing a front surface for receiving ambient light and a rear, 
light-reflecting portion having three mutually perpendicular 
surfaces which define a cube comer having en apex remote 
from the front surface, and a one-piece, resilient imperforate 
diaphragm in cooperative relationship with the rear, light- 
reflecting portion of the optical element, to provide a chamber 
between the interior of the diaphragm and the three perpen- 
dicular surfaces. The diaphragm Is normally not in optical 
engagement with the three perpendicular surfaces, but is 
resiliency deformed into such optical engagement upon the 
application of a positive fluid pressure differential to the 
exterior of the diaphragm. 
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FLUID PRESSURE INDICATOR 



This invention relates to a fluid pressure 
indicator for providing visual indication of the ' 
magnitude of a fluid pressure condition, as of 
fluid, such as air, in a fluid line. 

The prior art teaches various types of 
fluid pressure indicators, such as that of Resh 
United States Patent No. 3,623,448, issued 
November 30, 1971 and that of Cowan United States 
Patent No. 3,834,346, issued September 10, 1974. 

The Resh patent discloses a mechanical 
two-position panel indicator which has a ball which 
is movable between two positions in which it dis- 
plays either of two colors throughout the viewing 
area. The ball is directly positioned by a toggle 
overcenter spring system which is under the in- 
fluence of a double acting fluidic pressure 
operated device. The ball will either remain in 
the position to which it is last moved by the 
overcenter system or, by an adjustment means, can 
be set to remain in either position except when 
held in the other position by the overcenter 
system. The Resh indicator involves complex 
mechanism. 

The Cowan Patent discloses a device for • 
providing an indication of the condition of a 
pressurized fluid circuit. The device includes a 
closed fluid receiving chamber and a sheet of com- 
pressible material in the chamber and provided with 
an aperture. The sheet of compressible material is 
exposed to view through a clear flat lens which 
overlies the sheet. The device also includes fluid 
inlet means in open communication with the chamber. 
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Pressurized fluid is admitted to the chamber 
through the fluid inlet means and the pr ssureOflrf) 1 120 
the fluid compresses the compressible material, 
thereby dilating the aperture and providing visual 
indication of the pressure of the fluid. It is 
stated, in effect, that the magnitude of the pres- 
sure can be judged according to the amount of 
dilation of the aperture. The compressible material 
is disclosed as an elastomeric closed cell foam 
material. The interior of the chamber may have a 
surface which contrasts in appearance with the 
compressible material and is visible through the 
dilated aperture. It has been found that the 
aperture does not return quickly from its fully 
dilated to its fully closed condition. Thus, it 
is possible for the device to indicate for brief 
periods a pressurized condition when no such con- 
dition exists. Also, the closed cell foam material 
can acquire a permanent set in a dilated condition. 
Thus, it is possible for the device to provide a 
permanent false indication of the existence or 
magnitude of pressure. 

There is thus a need for a fluid pressure 
indicator which is of simple and inexpensive con- 
struction, with no moving mechanical parts and 
which will reliably display a vivid indication of 
the existence of fluid line pressure of at least a 
certain minimum magnitude. 

There is also a need for a fluid pressure 
indicator in which the size of the displayed vivid 
visual indication continuously increases as the 
fluid line pressure increases from said certain 
minimum magnitude up to a certain maximum 
magnitude. 

There is a further need for a fluid pres- 
sure indicator in which the size of the displayed 
vivid visual indication instantaneously and reliably 
changes with changes in the magnitude of the fluid 
pressure, over an indefinite number of cycles of 
operation. 
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There is yet an additional need for such 
a fluid pressure indicator in which the vivid 0001 1 20 
visual indication instaneously disappears altogether 
when the magnitude of the fluid pressure drops 
below the certain minimum magnitude, over an 
indefinite number of cycles of operation. 

There is still a further need for such a 
fluid pressure indicator the response of which is 
constant, over an indefinite number of cycles of 
operation. 

Important objects of the present invention 
ire to provide a fluid pressure indicator which 
fills all of the foregoing needs. 

The inventive fluid pressure indicator 
provides visual indication of the magnitude of a 
fluid pressure condition, as of fluid, such as air, 
in a fluid line. To this end the inventive in- 
dicator comprises a transparent, clear optical 
element and a resilient diaphragm. 

The optical element includes a front 
surface for receiving ambient light and a rear, 
light-reflecting portion having three mutually 
perpendicular plane surfaces defining a cube corner 
having an apex remote from the front surface and an 
axis preferably substantially perpendicular to the 
front surface. 

The resilient diaphragm is in cooperative 
relationship with the rear, light- reflecting, portion 
of the optical element to provide a chamber between 
the interior of the diaphragm and the three 
mutually perpendicular plane surfaces of the optical 
element. The diaphragm has three preferably 
brightly pigmented internal surfaces which con- 
front and are normally not in optical engagement 
with the three mutually perpendicular plane sur- 
faces of the optical element but are resiliently 
deformable into such optical engagement upon the 
application of a positive fluid pressure differential 
to the exterior of the diaphragm. 

The optical element and the diaphragm are 
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located within a body which has means for atta ^T ni . ~ n 
ment to a fluid line in fluid tight relationship U 1 1 
therewith and an aperture in open communication 
with the exterior of the diaphragm and adapted for 
open communication with the fluid line. The cham- 
ber is sealed against ingress of fluid from the 
aperture . 

When viewed through the light-receiving 
surface, and with the indicator in its normal or 
zero pressure differentia' condition, due to the 
total internal reflection, one sees the optical 
element as though there was no diaphragm behind it 
and there is no color to what is seen. 

As the fluid pressure in the line assumes 
a positive value, a positive fluid pressure dif- 
ferential is created between the outside of the 
diaphragm and the chamber, deforming the diaphragm 
inwardly in its weakest locations, namely, those 
including the central portions of the internal 
diaphragm surfaces which confront the three mutually 
perpendicular surfaces of the optical element, until 
those central portions optically engage corresponding 
central portions of the three mutually perpendicular 
surfaces of the optical element, over substantial 
but limited areas. In this condition, light is no 
longer totally internally reflected in the limited 
areas of optical engagement, but is reflected by 
the preferably pigmented diaphragm surfaces, 
assuming the color of those surfaces and the in- 
dicator will be seen to display that color. 

As the fluid pressure differential in- 
creases still further, deformation of the diaphragm 
increases, increasing the size of the areas of 
optical engagement, radiating outwardly from the 
central areas of initial optical engagement, so 
that the pigm nted or colored area displayed by the 
indicator increases as the fluid pressure dif- 
ferential increases. 

More specifically, according to the in- 
vention there is provided a fluid pressure indicator 
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for providing visual indication of the magnitude of 
a fluid pressure, said indicator comprising 0 0 1 1 2 0 
a receptacle, a fluid conduit at one end of said re- 
ceptacle for connection to a fluid line, an observation 
aperture displaced from said one end, an optical 
element located within said receptacle between said one 
end an said observation aperture, and a diaphragm 
located within said receptacle between said optical 
element and said conduit for displacement under the in- 
fluence of said fluid pressure between a first position 
occurring when said fluid pressure is below a pre- 
determined minimum in which said diaphragm is spaced 
from said optical element and is not visible through 
said observation aperture and a second position occurr- 
ing when said fluid pressure is increased in which said 
diaphragm is in contact with said optical element and 
is visible through said observation aperture. 

It will thus be seen that an indicator 
according to the invention provides a positive 
visual indication when the pressure of fluid in a 
line exceeds a minimum predetermined value and 
gives some idea of the value of the pressure in 
excess of the minimum value, up to a maximum value, 
beyond which further pressure increase will not 
cause any change in the signal displayed by the 
indicator. 

Pig. 1 is a top plan view of a preferred 
fluid pressure indicator embodying the invention, 
the indicator including a body, an optical element, 
a diaphragm, a sealing ring and a securing ring; 

Fig. 2 is a view on line 2-2 of Fig. 1, 
showing the indicator in a normal or first fluid 
pressure condition; 

Fig. 3 is a view similar to Fig. 2, but 
showing the indicator in a second fluid pressure 
condition; 

Fig. 4 is a bottom plan view of the 
optical element; 

Fig. 5 is a top plan view of the f 
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diaphragm; and 

Fig. 6 is a view on line 6-6 of Fig. 5. 
The drawing illustrat s a preferred fluid 
pressure indicator 10 embodying the invention. 
Indicator 10 comprises an assembly of a body 12 
(Figs. 1, 2 and 3), an optical element 14 {Figs. 1. 
2, 3 and 4), a resilient diaphragm 16 (Figs. 2, 3, 
s'and 6), a sealing ring 18 (Figs. 2 and 3) and a 
securing ring 20 (Figs. 2 .and 3). 

Body 12, which may be machined from 
hexagonal brass rod, 19.050 mm. (0.75 inch) across- 
the flats, the hexagonal configuration providing 
body 12, when finished, with external hexagonal 
wrenching surfaces 22 defining a body axis. At 
one axial end of wrenching surfaces 22, body 12 
has a work clamping face 24 perpendicular to and 
surrounding the body axis . Axially protruding 
from work clamping face 24 is a shank 26 about 
9 195 mm. (0.362 inch) long and provided with an 
external tapered pipe thread 28. The end of shank ^ 
26 remote from wrenching surfaces 2 2 is provided 
with an annualr surface perpendicular to the axis 
and defining "a first axial end 30 of body 12. 
Body 12 is adapted to be rotated, by wrenching 
torque applied to wrenching surfaces 22, so that 
thread 28 goes into screw threaded, fluid tight 
engagement with a mating internal tapered pipe 
thread in a T-connection (not shown) in a fluid 
line (not shown) or in the end of a fluid line 
(not shown), in the latter instance with shank 26 
extending through a hole in a panel (not shown) , 
thus to mount body 12, and hence indicator 10 as 
well, on the panel with the panel clamped between • 
work clamping face 24 and the fluid line. In what 
follows, it will be assumed, without limitation, 
that air is th fluid. 

Body 12 also includes an imperforate 
annular wall 32 ext nding axially from the axial 
end of wrenching surfaces 22 remote from clamping 
40 face 24. The axial end of wall 32 remote from 
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wrenching surfaces 22 defines a second end 34 of 
body 12. The distance from end 30 to end 34 is 
about 25.4 mm. (1.0 inch) and the axial extent of 
wrenching surfaces 22 above work clamping face 24 
5 is about 7.938 mm. (0.3125 inch). 

Wall 32 has an external cylindrical sur- 
face 36 coaxial with „the body axis and about 
19.050 mm. (0.75 inch) in diameter. 

Coaxial with external surface 36 and 

10 extending from end 34 toward end 30 a distance o£ 
about 1.905 mm. (0.075 inch) is an internal 
cylindrical surface 38 about 18.237 (0.718 inch) 
in diameter terminating in an annular shoulder 40 
perpendicular to and completely surrounding the 

15 body axis. 

Coaxial with surface 38 and extending 
from shoulder 40 toward end 30 a distance of about 
1.671 mm. (0.065 inch) is an internal cylindrical 
surface 42 about 17.272 mm, (0.680 inch) in diameter 
20 and terminating in an annular shoulder 44 per- 
pendicular to and completely surrounding the body 
axis. 

Coaxial with surface 42 and extending 
from shoulder 44 toward end 30 a distance of about 
25 8.509 mm. (0.335 inch) is an internal cylindrical 
surface 46 about 15.875 mm. (0.625 inch) in 
diameter. Surface 46 may be formed by a 15.875 mm. 
(0.625 inch) drill with a standard 118° drill point, 
so as to produce a 118° conical surface 48 extending 
'. 30 ' toward end 30 from the axial end of surface 46 
remote from end 34. 

Finally, body 12 has an internal cylin- 
drical surface or bore 50 coaxial with, conical sur- 
face 48 and extending from end 30 to surface 48, 
35 and providing an aperture in open communication 
with both end 30 and surface 48. 

The depth of the circle of intersection 
of surfaces 46 and 48 from end 34 is about 12.065 
mm, (0.475 inch) and the axial distance from end 
; 40 34 to clamping face 24 is about 15.875 mm. 
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(0.625 inch). Also, the axial distance between 
the circle of intersection of surfaces 46 and 48 
and the circle of intersection of surfaces 48 and 
50 is about 4.039 mm. (0.159 inch). 
5 Optical element 14 is transparent and 

may be molded of clear methyl methacrylate , is 
preferably of one-piece construction, and has a 
solid cylindrical portion 52, providing element 
14 with a plane front, light-receiving surface 53 
10 perpendiculr to the axis of portion 52. Coaxial 
with portion 52 and immediately therebeneath , 
optical element 14 has a rear light-reflecting 
portion 54 providing element 14 with a single 
cube corner having three like plane faces 56, 
15 58 and 60 adjacent ones of which intersect each 
other at right angles on lines L and which meet 
at a cube corner apex 6 2 at the axial end of 
element 14 remote from surface 53. The axis of 
the cube corner coincides with the axis of 
20 cylindrical portion 52. 

When optical element 14 is viewed from 
the top, as seen in Fig. 1, due to total internal 
reflection, an image of each line L is also seen 
in the form of a linear continuation thereof, as 
25 indicated in phantom in Fig. 1. 

It will be noted that element 14 also 
has a cylindrical surface 64 which is coaxial with 
the cube corner and with cylindrical portion 52. 
Only three segments of cylindrical surface 64 are 
30 actually present, since it is interrupted by faces 

56, 58 and 60, 

More particularly the diameter of • 
cylindrical portion 52 is about 17.145 mm. 
CO. 675 inch) its axial thickness is about 1.575 mm. 

35 • (0.062 inch) and the diameter of cylindrical sur- 
face 64 f and the circle defined by the ends of 
lines L remote from cube corner apex 62, is about 
12.7 mm. CO .5 inch) 

The angle between the cube corner axis 

40 and each face 56, 58 and 60 is nominally 35°16« 
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and the angle between the cube corner axis and 
each line L is nominally 54°44'. 

Diaphragm 16 is of one-piece imperforate 
construction and suitably may be molded of a 
5 silicone rubber compound. For reasons which will 
appear , diaphragm 16 has a bright pigment, such 
as red, orange or green, which may be incorporated 
in the molding compound. 

Diaphragm 16, which is generally cup- 

10 shaped, has an upper portion, indicated generally 
at 66 in Fig. 6, having coaxial external and 
internal cylindrical surfaces 68 and 70, 
respectively, joined by an annular surface 72 
perpendicular to surfaces 68 and 70 and forming 

15 a first axial end of diaphragm 16. Surfaces 68 
and 70 define a diaphragm axis. As molded, the 
diameter of surface 70 is about 14.275 mm. 
(0,562 inch) and the diameter of surface 68 is 
about 15.545 mm. CO .612 inch). Thus, the wall 

20 thickness of upper portion 66 is about 0.635 mm. 
CO .025 inch) . 

Diaphragm 16 also has a lower portion, 
indicated generally at 74 in Fig. 6, having three 
like internal surfaces 76 which are normally plane 

25 and mutually intersect at right angles in lines M 
and meet at a point 78 on the diaphragm axis. 
Internal surfaces 76 are shaped and dimensioned 
the same as faces 56, 58 and 60 of optical element 
14. Thus, the ends of lines M remote from point 

30 78 define a circle having a diameter of about 
12.7 mm. (0.5 inch) the same as the diameter of 
the circle defined by the ends of lines L remote 
from cube corner apex 62. Lower portion 74 also 
has three like external surfaces 80 which are 

35 normally plane and mutually intersect at right 
angles in lines P and meet at a point 82 on the 
diaphragm axis and forming a second axial end of 
diaphragm 16. Each surface 80 is normally parallel 
to and spaced about 1-270 mm. % CO. 05 inch) from an 

40 associated surface 76. 
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The axial distance from surface 72 
point 82 is normally about 13.335 mm. CO. 525 inch).. 

Stepped inwardly from surface 70 and 
associated with each surface 76 is a lobed, up- 
wardly facing shelf or ramp 86, there being three 
like shelves 86, each symmetrical with respect to 
an axial plane perpendicular to its associated 
surface 76. The inner edge of each shelf 86 
provides the upper edge of its associated surface 
76 and joins the end of one line M remote from 
point 78 with the end of a circumf erentially 
adjacent line M remote from point 78. The outer 
edge of each shelf 86 lies in surface 70 and joins 
the end of one line N which lies in surface 70 with 
the end of a circumf erentially adjacent line N 
which lies in surface 70. The highest points of 
shelves 86 lie in a plane parallel to surface 72 
and spaced about 1.270 mm. (0.05 inch) therebelow. - 

Sealing ring, 18 which may be brass, has 
inner and outer coaxial cylindrical surfaces 88 
and 90, respectively, and upper and lower plane 
parallel surfaces 92 and 94, respectively, per- 
pendicular to the axis of ring 18. The diameter 
of surface 88 is about 12.700 mm. (0.5 inch) and 
the diameter of surface 90 is about 14.605 mm. 
(0.575 inch). The distance from surface 92 to 
surface 94 is about 1.575 mm. (0.062 inch). 

Securing ring 20, which may be brass, 
has inner and outer coaxial cylindrical surfaces 
96 and 98, respectively, and upper and lower plane 
parallel surfaces 100 and 10 2, respectively, per- 
pendicular to the axis of ring 20. The diameter 
of surface 96 is about 12.7 mm. (0.5 inch) and the 
diameter of surface 98 is about 18.161 mm. (0.715 
inch) . The distance from surface 100 to surface 
102 is about 1.575 mm. (0.062 inch). Joining outer 
surface 98 and upper surface 100 is a conical sur- 
face 104 which makes an angle of about 30' with the 
axis of ring 20 and which intersects outer surface 
98 in a circle located about 0.381 mm. (0.015 inch) 
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above surface 102. 

The manner of assembly of body 12, optical 
element 14, diaphragm 16, sealing ring 18 and 
securing ring 20 will now be described. 
5 First, diaphragm 16 and sealing ring 18 

are assembled with each other. This is accomplished 
by inserting ring 18 within upper portion 66 of 
diaphragm 16, until lower surface 94 of ring 18 
engages the highest points of all ramps 86. In 

10 this condition, upper portion 66 of diaphragm 16 
is slightly resiliently expanded, so that the 
diameter of surface 70 (normally about 14.275 mm. 
(0.562 inch) is expanded to the diameter of ring 
surface 90 about 14.605 mm. (0.575 inch) so that 

15 surface 70 sealingly engages surface 90, and the 
diameter of surface 68 is expanded to about 
15.900 mm. (0,626 inch) slightly greater than the 
diameter of body surface 46, Also, it is noted 
that ring surface 92 is located slightly above 

20 about 0.305 mm. (0.012 inch) diaphragm surface 72. 

Next, the sub-assembly of diaphragm 16 
and sealing ring 18 is placed in body 12, with 
diaphragm point 82 entering end 34 of body 12, 
until point 82 is within bore 50 and lines P engage 

25 the upper end thereof. In this condition, point 

82 is located about 0.762 mm. (0.03 inch) below the 
circle of intersection of conical' surf ace 48 and 
bore 50. Also in this condition, upper surface 92 
of sealing ring 18 is substantially coplanar with 

30 annular surface 44 of body 12, and diaphragm sur- 
face 68 sealing engages body surface 46. The 
significance of this last fact will be brought out. 
Next, optical element 14 is. placed, cube 
corner apex 62 first, into end 34 of body 12, until 

35 upper cylindrical portion 52 is within internal 

cylindrical surface 42 and rests on annular shoulder 
44, As noted above, the diameter of surface 42 is 
about 17,272 mm. (0.680 inch) and the diameter of 
. cylindrical portion 52 is about; 17.145 mm. 

40 (0.675 inch) thus allowing cylindrical portion 52 
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to fit freely within surface 42. As further "Q'^J f J20 
above, the axial length of surface 4 2 is about 
17.272 nan, (0.680 inch) and the axial thickness 
of portion 52 is about 1.575 mm, (0.062 inch) thus 
5 allowing portion 52 to be completely within surface 
42 and providing an axial clearance between portion 
52 and the plane of annular shoulder 40. 

Finally, securing ring 20 is inserted, 
surface 102 first, into end 34 of body 12, so that 

10 surface 102 rests on annular shoulder 40 and outer 
cylindrical surface 98 confronts internal 
cylindrical surface 38 of body 12. As noted above, 
the diameter of surface 98 is about 18.161 mm. 
(0.715 inch) the diameter of surface 38 is about 

15 18.237 mm. (0,718 inch) and the axial extent of 

surface 38 is about 1.905 mm. (0.075 inch) and the " 
axial thickness of securing ring 20, that is, the 
distance from surface 100 to 10 2, is about 1.575 
rem. CO. 062 inch) . 

20 The assembly of indicator 10 is com- 

pleted, and the parts thus held together, by in- 
wardly deforming wall 32 into overlapping engage- 
ment with conical surface 104 of ring 20 , at the 
axial location of internal surface 38, as by 

25 staking at three equi-spaced locations as shown at 
106. Alternatively, such inward deformation of 
wall 32 may be throughout the entire circumference 
thereof. Since the axial extent of surface 4 2 is 
slightly greater than the thickness of upper solid 

30 cylindrical portion 52 1.657 mm. (0.065 inch) com- 
pared with 1.575 mm. (0.062 inch) there is no 
danger that the deforming operation will crack or 
otherwise damage optical element 14 . 

Securing ring 20 performs the additional 

35 function of effectively hiding diaphragm surface 
72 from view, thus preventing indicator 10 from 
giving a false or misleading signal. 

When the parts are in assembled con- 
dition, each of cube corner faces 56, 58 and 60 

40 confronts and is nominally spaced from and ^| 
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generally parallel to a different one of internal 
surfaces 76 of diaphragm 16 , the space between 
optical element 14 and diaphragm 16 constituting 
a chamber which is not truly fluid-tight, there 
5 being only minimal constraint against egress of 
fluid from the chamber. Thus, there is a positive 
seal, as stated above, between diaphragm 16 and 
sealing ring 18 and a positive seal between 
diaphragm surface 68 and body surface 46, but 

10 fluid can escape quite readily along a path from - 
the chamber to the atmosphere by passing between 
optical element 14 and sealing ring 18 and thence 
past annular diaphragm surface 72 and thence 
between optical element 14 and. body 12 and thence 

15 past securing ring 20. Also, fluid can quite 
readily reenter chamber from the atmosphere in 
reverse fashion. However, the seal between 
diaphragm surface 68 and body surface 46 is 
significant, for this seal prevents fluid pressure 

20 from the fluid line from finding its way into the 
sealed chamber. 

The spacing between each of cube corner 
faces 56, 58 and 60 and its associated diaphragm 
surface 76 is about 0.914 mm. (0.036 inch) and the 

25 axial distance between cube corner apex 62 and 
point 78 is about 1.575 mm. (0,062 inch). 

It does not matter whether or not each 
of cube corner faces 56, 58 and 60 is precisely 
parallel to its associated diaphragm surface 76. 

30 In fact, there can be slight, that is, line con- 
tact without significantly altering the operation 
of indicator 10. 

In operation, when there is no pressure 
in the fluid line, that is, when the pressure 

35 exerted on external diaphragm surfaces 80 is the 
same as that within the chamber, diaphragm 16 
will be in its undeformed or normal condition, as 
shown in Fig. 2, with internal diaphragm surfaces 
76 spaced from, that is, not in optical engagement 

40 with, cube corner surfaces 56, 58 and 60. 

.j 
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Except where otherwise specified, all 
dimensions given for diaphragm 16 and all dimensions 
relating diaphragm 16 to other elements of indicator 
10 are given with respect to diaphragm 16 in its 
undeformed condition. 

When viewed through front surface 53, 
and with indicator 10 in its normal or zero pres- 
sure differential condition, due to total internal 
reflection of light entering optical element 14 
through light-receiving surface 53, one sees 
optical element 14 as though there were no diaphragm 
16 behind it. There is no color to what is seen. 

As the fluid pressure in the fluid line 
assumes a positive value, as indicated by the 
15 arrow in bore 50 in Fig. 3, a positive fluid pres- 
sure differential is created between the outside 
of diaphragm 16 and the chamber between diaphragm ; 
16 and optical element 14 , forcing fluid from the 
chamber along the previously noted path and 
20 deforming the wall of diaphragm 16 inwardly in its 
weakest locations, namely, those including the 
central portions of internal surfaces 76, until 
those central portions optically engage corresponding 
central portions of cube corner faces 56, 58 and 
25 60, over substantial but limited areas, as shown 
in Fig. 3. 

In this condition, and when viewed from 
the top, light is no longer totally internally 
reflected in the limited areas of optical engagement, 
but is reflected in those areas by the pigmented 
diaphragm surfaces 76, assuming the color thereof 
and indicator 10 will be seen to display the color, 
of the bright pigment of diaphragm 16, in limited . 

areas. , 

As the fluid pressure differential in- 
creases still further, more fluid is forced from 
the chamber and the deformation of diaphragm 16 is 
increased thus producing a larger and larger area 
of optical engagement of diaphragm surfaces 76 and 
40 cube corner faces 56, 58 and 60, radiating outwardly 
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from the c ntral locations of initial optical 
engagement, so that the pigmented or colored area 
displayed by indicator 10 increases as the fluid 
pressure differential increases e 
5 When the fluid pressure differential is 

removed, almost instantaneously, fluid is drawn 
into the chamber along the reverse of the pre- 
viously-noted path and diaphragm 16 returns to its 
normal condition as shown in Fig, 2. 
10 The herein disclosed embodiment of the 

invention displays its colored signal of minimum 
area with a fluid pressure differential of about 
34473.8 Newtons/sq. in [5 pounds/sq. in] and displays 
its colored signal of maximum area with a fluid 
15 pressure differential of about 310 264 Newtons/sq. 
meter C45 pounds/sq. in). 

Thus, indicator 10 provides visual in- 
dication of whether or not fluid pressure is 
present within the fluid line, and, if so, some 
20 idea of the magnitude of that pressure,, 

If indicator 10 is viewed through front 
surface 53 at an observation angle sufficiently 
large with respect to the cube corner axis, with 
indicator 10 in the zero pressure condition, 
25 optical element 14 may appear to have assumed the 
color of the pigment of diaphragm 16, thus creating 
a false signal. The observation angle, beyond which 
indicator 10 gives such a false signal may be in- 
creased by making optical element 14 of a material 
30 having a higher index of refraction than methyl 
methacrylate, the index of refraction of which is 
about 1.49. Examples of other suitable materials 
for optical element 14 are polycarbonate Cthe 
index of refraction of which is about 1.59), poly- 
35 sulfone (the index of refraction of which is about 
1.633), polyether sulfone (the index of refraction 
of which is about 1.65) and glass (the index of 
refraction of a suitable type of which is about 
2.00) . 
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CLAIMS . 

1. A fluid pressure indicator for prov^caTy ' ^ 
visual indication of the magnitude of a fluid pres- 
sure, said indicator comprising a receptacle/ a 

fluid conduit at one end of said receptacle for con- - 
nection to a fluid line and an observation aperture 
displaced from said one end, 

characterized in that an optical element 
(14) is located within said receptacle (12) between 
said one end and said observation aperture, 

and in that a diaphragm (16) is located 
within said receptacle between said optical element 
(14) and said conduit (50) for displacement under 
the influence of said fluid pressure between a 
first position occurring when said fluid pressure 
is below a predetermined minimum in which said 
diaphragm (16) is spaced from said optical element 
(14) and is not visible through said observation 
aperture and a second position occurring when said 
fluid pressure is increased in which said diaphragm 
(16) is in contact with said optical element (14) 
and is visible through said observation aperture, ri 

2. An indicator as claimed in claim 1, 
characterized in that the optical element (14) 
comprises a front surface (53) directed toward 
said observation aperture and a rear surface (54) 
directed away from said observation aperture. 

3. An indicator as claimed in claim 2, 
characterized in that the rear surface is directed 
toward said conduit (50) and has a configuration 
defining an apex (82) directed away from said front 
surface. 

4 # An indicator as claimed in claim 2 or 

claim 3, characterized in that said front surface 
(53) is plane. 

5- An indicator as claimed in claim 3, char- 

acterized in that said apex (82) of said rear 
surface (54) is coaxially aligned with the axis of ^ 
said conduit (50) . jfa 
6. An indicator as claimed in any of claims & 
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2 to 5, characterized in that the rear surface in- 
cludes three plane faces (5 6, 58 , 60) which together 
define a cube corner (82) disposed at the rearmost 
extremity thereof, and in that the diaphragm (16) 
is disposed around all of said three plane faces 
and is displaceable into engagement with each of 
said faces. 

7 « An indicator as claimed in any of claims 

2 to 6, characterized in that the rear surface (54) 
has an angular configuration such that substantially 
all light emanating from outside said element and 
impinging on said front surface (53) and passing- 
through said element to impinge on said rear sur- 
face from within said element will do so at an angle 
of incidence which is greater than the critical 
angle of the material of said optical element. 
8« An indicator as claimed in any of claims 

2 to 7, characterized in that the diaphragm (16) is 
normally spaced a substantially constant distance 
from said rear surface. 

9 . An indicator as claimed in any preceding 
claim, characterized in that said diaphragm is 
opaque . 

10. An indicator as claimed in claim 9, char- 
acterized in that the diaphragm is molded of a 
rubber compound and in that a bright pigment is 
incorporated throughout said rubber compound. • 

11. An indicator as claimed in any preceding 
claim, characterized in that the receptacle is 
provided within a housing (12). 

12. An indicator as claimed in any preceding 
claim, characterized in that the indicator includes 
an unsealed path for fluid flow between the 
atmosphere and the receptacle beneath said diaphragm 



(16). 
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® Disclosed herein is a fluid pressure indicator for provid- 
ing visual indication of the magnitude of a fluid pressure 
condition. The indicator comprises an optical element (14) 
including a front surface (53) for receiving ambient light and 
a rear, light-reflecting portion having three mutually perpen- 
dicular surfaces (56.58,60) which define a cube cornar having 
an apex (62) remote from the front surface, and a one-piece, 
resilient, imperforate diaphragm (16) in cooperative relation- 
ship with the rear, light- reflecting portion of the optical ele- 
ment, to provide a chamber (76) between the interior of the 
diaphragm and the three perpendicular surfaces. The diap- 
hragm is normally not in optical engagement with the three 
perpendicular surfaces, but is resiliently deformed into such 
optical engagement upon the application of a positive fluid 
pressure differential to the exterior of the diaphragm. 
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